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 Matrix isolation is used to stabilize small metal molecules  in 
quantities large enough to enable detection in the mid and far 
infrared 
 Possibility to observe the low intensity  bands 
 PdnCO : many theoretical works (35), essentially for n= 2 and 3 
 Experimental results: CO absorbed on Pd particles or surface 
SAMPLE DEPOSITION 
Pd wire on a W 
filament 
CO+ Ne or Ar 
mirror 
T 3 K 
Vacuum  10-7mbar 
Pd 
SAMPLE DEPOSITION 
Pd wire on a W 
filament 
CO+ Ne or Ar 
mirror 
T 3 K 
Vacuum  10-7mbar 
Pd 
Thermal evaporation: the metal atoms are in the ground state 
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 absorption spectra in the near-, mid- and far infrared were 
collected on the same sample, with a Bruker 120 FTIR 
spectrometer and InSb or MCT or bolometer detectors. 
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New bands in the CO stretching region 
Between 2040 and 2080 cm-1: 1: m molecules 






















New bands in the CO stretching region 
-In argon and neon : concentrations were varied over a large range 
- Ne : easier atomic diffusion           higher formation of n: 1 with n > 2 
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nC-O PdCO:        = 2044 cm-1  
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Neon-argon shift: 23 cm-1  

























































































































































































































































































































































Photolysis: Irradiation at l = 405 nm 
No data on the electronic 
spectra of Pdn 
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From the calculations 
2:1 with end-on structure in the triplet state : 
observed only in solid argon 
The higher polarizability of argon atoms stabilize this isomer 
  20Ne 40Ar 84Kr 131Xe 14N2 
Polarizability 
(10-24 cm3) 
0.40 0.64 2.48 4.01 1.71 
Comparison with the calculations 
DFT harmonic vibrational frequencies calculated with TPSS functional 
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 The number of infrared active bands, their intensities, and their 
frequency positions provide insight into the structure and 
bonding of these complexes. 
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150 cm-1  Pd(111)  
C-O frequency as a function of number of Pd 
atoms 
























Number of palladium atoms
    
PdCO 
188 cm-1 127 cm-1 
150 cm-1  Pd(111)   125 cm-1  
C-O frequency as a function of number of Pd 
atoms 
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Conclusion 
 Many new molecules have been experimentally detected 
 Two Pd2CO structures have been characterized in the mid- and 
far-infrared regions 
 These two isomers can be interconnected by photochemistry 
 The theoretical analysis of the data perfectly support the 
experimental results. 
Thank you for your attention 








1A1) + Pd (
1S)  Pd3CO singulet C3V 
 
 
Pd3CO + Pd (
1S)  Pd4CO singulet  C3V 
